Abstract: In selected centers, colonic manometry with non-high-resolution catheters is used to document colonic motor dysfunction in chronic constipation. Recently, high-resolution manometry (HRM) catheters, with more closely spaced sensors have been used for this purpose. Corestti et al. assessed colonic pressures with HRM in 17 healthy people and 10 constipated patients. The main fi nding was pan-colonic pressurizations, which occurred frequently, increased after eating and cholinergic stimulation, were associated with the desire to pass fl atus, and were less frequent in slow-transit constipation. These events resemble esophageal common cavity pressure waves. Further studies are necessary to understand the pathogenesis, functional consequences, and clinical utility of pan-colonic pressurizations.
Delayed colonic transit is widely used to identify colonic motor dysfunction in patients with chronic constipation ( 1 ) . Selected centers also use colonic manometry, which can be integrated with a barostat, to document colonic motor dysfunction (2) (3) (4) . Although manometry sensors are located on a catheter, the barostat records colonic wall motion with a balloon opposed to the colonic mucosa ( 3 ) . In one study, a barostat and manometry disclosed normal colonic motor function in 53% of patients with slow-transit constipation ( 3 ) . Hence, colonic barostat and/or manometry testing should be strongly considered prior to subtotal colectomy in patients with medically refractory slow-transit constipation. A colonic barostat can also guide pharmacological therapy in constipation ( 5 ) , and by contrast to colonic transit and manometry, also diagnose megacolon ( 6 ) . For example, the acute eff ects of intravenous neostigmine on colonic tone predicted the long-term eff ects of pyridostigmine on colonic transit ( 5 ) .
Despite these observations, colonic manometry is infrequently used in clinical practice, perhaps because the procedure is invasive, requires expertise that is not widely available, and is only useful in a small subset of constipated patients. Colonic manometry studies, either stationary or ambulatory, evaluate motor activity under fasting conditions, and aft er physiological (e.g., meals) and pharmacological (e.g., bisacodyl and neostigmine) stimuli. Pressure events are non-propagated or propagated either in an anterograde or retrograde manner. Propagated sequences are of low or high amplitude (i.e., high-amplitude propagated sequences (HAPS)), which are also known as high-amplitude propagated contractions ( 4 ) . HAPS have attracted considerable interest because they can transfer colonic contents over long distances, are induced by pharmacological agents (e.g., bisacodyl, glycerol, and neostigmine), and oft en precede defecation. HAPS that reach the rectum are associated with relaxation of the internal anal sphincter, and oft en followed by defecation. Although HAPS occur infrequently, an average of four to fi ve times daily in healthy people, they can be instantly recognized against a background of irregular and highly variable colonic pressure activity ( 7 ) . Colonic motor dysfunction is identifi ed by fewer high-amplitude propagated contractions and/or impaired responses to physiological and pharmacological stimuli ( 2, 3, 8 ) . However, because some healthy people have no colonic HAPS over 24 h, the absence of HAPS may not be abnormal.
Earlier studies used non-high resolution colonic manometry catheters, in which adjacent water-perfused or solid-state sensors were separated by 10-15 cm. More recently, research studies have used HRM catheters, in which the sensors are more closely spaced, i.e., 2.5 cm in this study ( 9 ) The American Journal of GASTROENTEROLOGY straining, but not during pan-colonic pressurizations. Prostigmine increased the frequency of pan-colonic pressurizations. Taken together, these observations suggest that pan-colonic pressurizations are, at a minimum, not exclusively owing to abdominal wall straining. Because they are seemingly simultaneous and have an identical confi guration in all sensors, they resemble esophageal common cavity waves, which are defi ned as a sudden increase in basal intraesophageal pressure that equilibrates with gastric pressure and mirrors its respiratory pattern ( 18, 19 ) . In the esophagus, common cavity waves, which are observed during burping and gastroesophageal refl ux, include three components that are related to the initiation of acid refl ux or belching (phase 1), a sustained rise in pressure (phase 2), and a contractile response (phase 3) ( Figure 1 ) . Hence, the pressure changes during esophageal common cavity waves not only refl ect viscus contraction, but also the movement of luminal contents. Th e contractile response, either primary, secondary, or tertiary peristalsis, clears the esophageal refl ux and returns basal pressure to normal ( Figure 1 ). Some patients sense these esophageal common cavity waves and respond with a Valsalva maneuver at the onset of phase 1, triggering another episode of refl ux, i.e., both visceral and somatic mechanisms contribute to the esophageal common cavity ( 18, 19 ) .
Likewise, it is conceivable that pan-colonic pressurizations are initiated by colonic movement of gas or fl uid, perhaps a bolus spewing from the ileum to the cecum, which triggers colonic contraction and/or voluntary contraction of the abdominal wall that leads to pan-colonic pressurization. Prostigmine increased the frequency of pan-colonic pressurizations, suggesting a visceral component to at least some pan-colonic pressurizations. However, if the colonic contraction were too strong, the colon would be compartmentalized into segments, precluding the formation of a common cavity. Indeed, the observed mean amplitude of these pressure events was relatively low, i.e., 15 mm Hg ( 9 ) . Perhaps increased rectal pressure during these events is perceived as the sensation of the desire to pass fl atus, induces involuntary relaxation of the internal anal sphincter and voluntary passage of fl atus. ( 10, 11 ) . Compared with non-high resolution catheters, highresolution catheters more accurately detect the frequency, morphology, and directionality of colonic propagating sequences ( 10 ) . All pressure sensors-whether high resolution or not-are subject to the limitation that they generally do not detect contractions that do not occlude the lumen, particularly, when the lumen is not fi lled with a viscous fl uid ( 12 ) . Also, extra-colonic events, (e.g., cough-induced artifact) may result in pressure changes. Hence, pressure changes recorded with manometry are more accurately labeled as pressurizations, pressure events, or pressure activity, as in this study, rather than contractions.
In an elegant study, in this issue of the journal, Corsetti et al. ( 9 ) used HRM to highlight another motor pattern, namely pancolonic pressurizations. Because the proximal location of the motility catheter varied among subjects, it is unclear if these pressure events were recorded in the entire colon in all subjects. Th ese pan-colonic pressurizations occurred more frequently aft er eating and cholinergic stimulation, were associated with the desire to pass fl atus, and were less frequent in slow-transit constipation. Previous studies using non-high resolution ( 7, (13) (14) (15) (16) (17) and HRM catheters ( 10,11 ) had observed simultaneous colonic pressure events, but not pan-colonic pressurizations. Although some of those studies did not record pressures throughout the colon, this discrepancy is puzzling, because Corsetti observed that pancolonic pressurizations occurred frequently, at an average of 85±38 (mean±s.d.) times over 7 h, or approximately every 5 min ( 9 ). Studies with other HRM catheters have shown that when the space between sensors is reduced from 2 to 1 cm, twice as many propagated sequences were identifi ed ( 10 ) . Th erefore, it is conceivable that some rapidly propagated pressure events might have been misidentifi ed as simultaneous events in this study, where adjacent sensors were separated by 2.5 cm ( 9, 10 ) .
Th e pathogenesis of pan-colonic pressurizations is unclear. Conceptually, events inside and/or outside the colon may be responsible. In this study, the confi guration of pressure waves during straining and pan-colonic pressurizations was diff erent. Abdominal wall electromyographic activity increased during 
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The American Journal of GASTROENTEROLOGY VOLUME 112 | MARCH 2017 www.nature.com/ajg To emphasize, the internal anal sphincter relaxed 5 s aft er pressure increased in the proximal colon, suggesting that it was triggered by rectal distention. By contrast, during HAPS, the anal sphincter relaxes with the initiation of the pressure event in the proximal colon.
What is the functional signifi cance and clinical utility of pancolonic pressurizations? Perhaps, some of these events serve as clearance mechanisms. Healthy people pass fl atus an average of 10 times daily ( 20 ) , which is (fortunately) much lower than the average frequency of pan-colonic pressurizations (i.e., every 5 min) in this study ( 9 ) . Although constipated patients had fewer events, further studies are necessary to clarify the diagnostic utility of counting pan-colonic pressurizations. Because some healthy people did not have any pan-colonic pressurizations over a 7 h period, even the absence of pan-colonic pressurizations is not necessarily abnormal. Dissecting the contribution of visceral (i.e., colonic contraction and fl uid motion) and somatic (e.g., abdominal wall, diaphragm, and pelvic fl oor) elements to these events will require innovative approaches, such as integrating manometry with magnetic resonance imaging, which can evaluate these mechanisms (21) (22) (23) . In the meantime, Corsetti et al. ( 9 ) have reminded us of the challenges of studying colonic motor function in health and disease, demonstrated how systematic study and meticulous observation can uncover new fi ndings, and highlighted the complexity of the factors contributing to intraluminal pressure activity in humans.
